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included relatively few individuals aged >75 years.
any estimate of excretory function, be it derived using the Cockroft-Gault equation for creatinine clearance, or derived from the mDrD or CKD-ePi equation for GFr is what it calls itself-an estimate. unfortunately clinicians are frequently oblivious to the fact that eGFr is ultimately derived from a 'base metal'-creatinine -attributed to which has been a 'golden' precision it has never claimed for itself. other factors, such as the requirement for confirma tion of sustained reduced GFr to confirm the diagnosis of CKD and the impact of meat intake on serum creati nine concentration, 5 are also commonly overlooked.
the CKD-ePi equation identifies a lower proportion of the general population as having CKD than does the mDrD equation. For example, it places 35% of participants from the national Health and nutrition examination survey (nHanes) in the 60-89 ml/min/1.73 m 2 GFr range (still considered to be 'reduced'), whereas the mDrD equation places 52% of nHanes participants in this category. some patients with stage 3 CKD are moved out of the CKD staging system completely after staging by the CKD-ePi equation. in the australian Diabetes, obesity and lifestyle (ausDiab) study, the percentage of women diagnosed as having CKD stage 3 on the basis of GFr alone was reduced from 8% to 5% of the population when the CKD-ePi equation was used. 6 what we don't know is what impact use of the CKD-ePi equation will have on a typical CKD clinic population: it should be noted that in individuals aged >70 years the discrepancy in the eGFr values obtained from the two equations effectively dis appears. 6 However, among the very elderly, the CKD-ePi equation may even produce lower GFr estimates than does the mDrD equation.
one of the pivotal unanswered questions is how does GFr vary with age in healthy individuals? this information is required to help answer the inevitable questions posed by the clinician caring for an individual patient: is the eGFr normal? and if it is abnormal, how abnormal? such data generated using the mDrD equation have proved invaluable in conversations with patients, allowing the clinician to tell them how their kidney function compares with that of peers of a similar age and same gender.
7 similar data derived using the CKD-ePi equation would be useful and would also help inform debate regarding any future reclassification of the CKD staging system. Clinicians need to be confident in using eGFr but aware of its limitations. the paper by stevens et al., which candidly addresses the problems of estimating GFr using equations, helps in both respects. 
ChronIC KIDney DISeASe
Blood-pressure targets in chronic kidney disease
Anil K. Bidani and Karen A. Griffin
The optimal blood-pressure goals to prevent progression of chronic kidney disease (CKD) remain controversial. The results of the AASK cohort study provide additional support for more aggressive blood-pressure control (<130/90 mmhg) in proteinuric but not nonproteinuric patients with hypertensive CKD. the recently reported results of the extended follow-up of the african american study of Kidney Disease and Hypertension (aasK) cohort 1 address the ongoing controversy regarding the optimal blood-pressure target (<130/90 mmHg) recommended by current guidelines for patients with chronic kidney disease (CKD).
2,3 although observational data from multiple studies show positive and graded associations between blood pressure and risk of CKD progression, prospective randomized controlled trials in patients with CKD have failed to directly demonstrate that blood-pressure targets <130/90 mmHg further reduce CKD progression. as with the modification of Diet in renal Disease (mDrD) trial, 4 the benefits of intensive blood-pressure control (target mean arterial pressure [maP] <92 mmHg, achieved blood-pressure level 130/78 mmHg; n = 540) versus standard blood-pressure control (target maP 102-107 mmHg, achieved blood-pressure level 141/86 mmHg; n = 554) were not seen during the trial phase of the aasK trial, which had a mean follow-up of 4.1 years.
1 at the end of the trial phase, patients were enrolled in an observational cohort study in which all patients were treated with agents that block the reninangiotensin system (ras) to achieve a blood-pressure level of <130/80 mmHg and followed for a total of 8.8-12.2 years; the primary clinical outcome was an observed doubling of serum creatinine level, development of end-stage renal disease (esrD) or death.
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outcomes were reported between those who had been originally assigned to the intensive-control group and those in the standard-control group within the total aasK cohort, signifi cant risk reductions were observed in a specified subgroup of 357 of 1,094 patients with a baseline urinary protein to creatinine ratio of >0.22 (approximate protein uria of 300 mg per day; hazard ratio 0.73; P = 0.001). although observational, these results are not unexpected and the totality of the evidence supports the use of low blood-pressure targets in proteinuric CKD, particularly when considered in the context of the known pathophysiology of CKD progression. 5 the degree to which blood-pressure reductions are expected to reduce the risk of adverse outcomes is thought to be a function of the extent to which such outcomes depend on the exposure of the target organ to increased pressures and the ability of antihypertensive agents to reduce such exposure. unlike cardiovascular end points, which reflect macrovascular events and their consequences (stroke, myocardial infarction, heart failure), renal end points reflect microvascular pathology (loss of glomerular capillary filtration capacity). although macro vascular pressures largely parallel changes in blood pressure, glomerular capillary pressure is typically isolated from variations in blood-pressure levels and is maintained at a constant level by the preglomerular (afferent arteriolar) auto regulatory responses. 5 this protective mechanism is, in large part, responsible for the fact that <1% of the individuals with primary hypertension develop renal damage severe enough to result in esrD. By contrast, considerable experimental and clinical evidence indicates that the loss of functional renal mass, if sufficiently severe (~75%), impairs renal autoregulation, which results in enhanced glomerular blood-pressure transmission, proteinuria, and an increased susceptibility to progressive hyper tensive glomerular injury. nevertheless, the concept that compensatory hyperfiltration in CKD states per se indicates the presence of pathological glomerular hypertension is probably not valid, as demonstrated by the benign renal consequences of renal transplant donation and repetitive pregnancies. 6 additionally, evidence indicates that CKD progression in hypertensive states might occur by mechanisms that are independent of glomerular hypertension and dependent on slowly progressive vascular pathology that results in ischemic nephron loss, 7 particularly in some genetically susceptible groups or individuals such as african americans. 5, 7 accordingly, patients with CKD likely differ in their susceptibility to renal hypertensive injury and its potential amelioration by reducing blood pressure because of differences in the underlying pathology, renal autoregulatory capacity (genetic or acquired) and/or intrinsic local tissue susceptibility (genetic or acquired). such differ ences alter the threshold level of blood pressure that affects CKD progression and/ or the slope of the relationship between increases in blood-pressure level and renal damage (Figure 1) . the wide range of yearly decline in glomerular filtration rate observed in diabetic and non diabetic CKD, ranging from <2 ml/min/1.73 m 2 in the present aasK trial to 10-30 ml/min/1.73 m 2 in the study of captopril by the Collaborative study Group, support such interpretations.
1-5 the interactions between blood pressure, proteinuria and CKD progression indicate that although proteinuria (macroalbuminuria) is clearly heterogeneous in its pathogenesis, it may nevertheless serve as a surrogate marker of increased glomerular capillary pressure and/or its responsiveness to reductions in blood pressure. thus, it is not surprising that the benefits of lowering blood pressure were not observed in nonproteinuric or modestly proteinuric patients during the relatively short trial phases of mDrD and aasK, 1, 4 but that beneficial effects of low blood pressure were seen in children with proteinuria in the esCaPe (effect of strict Blood Pressure Control and aCe inhibition on the Progression of CrF in Pediatric Patients) trial. 8 unfortunately, the only trial to address this issue in adult patients with proteinuric CKD, rein-2 (Blood-pressure control for renoprotection in patients with nondiabetic chronic renal disease), does not seem to have been optimally designed to show that reductions in blood pressure can protect against kidney disease in patients with CKD who are treated with ras inhibitors. 9 in addition to ras blockade, a dihydro pyridine calcium channel blocker (felodipine) was used to further decrease blood-pressure levels. this agent class is effective for macro vascular risk reduction but has been shown to impair renal autoregulation and increase the steepness of the slope of the relationship between blood pressure and glomerular injury such that the benefits of low blood pressure on protein uria and CKD progression are largely negated. 
181 patients in the intensive-control group versus 149 of 176 patients in the standardcontrol group had adverse renal outcomes). although genetic mechanisms (independent of angiotensin level and blood pressure) may have contributed to CKD progression to a greater extent in this african-american population than in other populations, 1 it is also likely that the achieved blood-pressure control at the individual patient level was substantially overestimated. ambulatory blood-pressure monitoring performed at entry into the cohort phase showed masked hypertension (elevated day or night-time blood-pressure levels but controlled bloodpressure levels when measured in the clinic) to be present in 80% of patients, with 40% demon strating reverse dipping-a nighttime systolic blood pressure ~14 mmHg higher than measurements of blood pressure in the clinic. 10 moreover, the progressive decline in the average in-clinic systolic blood-pressure level and the percentage of patients with systolic blood pressure >140 mmHg during the cohort phase, with the censoring of the data of those reaching end points, is consistent with the interpretation of higher than the group average blood pressure in individuals who reached clinical end points.
1 nevertheless, the overall dis appointing results of the aasK cohort study 1 clearly demonstrate the need for additional delineation of the mechanisms responsible for CKD progression beyond casual, in-clinic blood-pressure levels and the pathogenicity of angiotensin ii. meanwhile, as we await future trials and guidelines for the CKD population, it is more than likely that the blood-pressure targets in an individual patient will still require the judgment and analysis of the risks and benefits, even if imprecise, by that individual's physician. 
